This article analyses the structural changes in Latin American industry, which speeded up in the 1990s with the consolidation in the region of the external openness programmes, the deregulation of many markets, and the privatization of major sectors of industrial activity which had previously been dominated by State enterprises. The branches of manufacturing which have turned in the best relative performances over the last twenty years are natural resource-based industries producing staple industrial commodities, industries assembling computers, video equipment, television sets or clothing, and the motor industry, which has been given preferential treatment in government economic policy. In contrast, industries producing labour-intensive final goods, those making intensive use of technological knowledge and new product design engineering, or those producing heavy capital goods have been losing relative weight. The pattern of production specialization and the places occupied in world markets for manufactures have clearly been changing, with greater emphasis on utilization of the natural comparative advantages of the region (i.e., its abundant natural resources) or on sectors which have been given special treatment in industrial policy. The article explores the behaviour of the Latin American industrial structure in terms of productivity, comparing it with that of the developed countries. Using the case of the United States as a reference universe, it estimates the labour productivity gap with respect to that country and evaluates the performance of countries and industrial branches in the region as a function of that parameter.
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A general overview
In previous studies I already addressed the big changes undergone by the Latin American industrial structure in the 1980s and 1990s 1 . It is clear from those studies that that process of structural change speeded up in the 1990s with the consolidation in the region of the external openness programmes, the deregulation of many markets, and the privatization of major sectors of industrial activity which had previously been dominated by State enterprises. Although the studies in question do not analyse the details of each national case, they clearly show that two clearly differentiated patterns of production specialization and insertion in the world markets for manufactures have been growing up in the region. On the one hand, in the southern part of the region, and especially in Argentina, Chile, Brazil and Uruguay, the natural resource-based industries producing staple industrial commodities (such as iron and steel, petrochemical products, non-ferrous minerals, fish meal, vegetable oils, pulp and paper, etc.) have turned in a better relative performance over the last twenty years. On the other hand, in Mexico and the smaller Central American countries the pattern of production specialization has decisively favoured assembly industries (such as those assembling, computers, video equipment, television sets and clothing).
In the first case, the industrial branches in question produce highly standardized intermediate goods for which great locally-owned conglomerates -together with a small number of foreign corporations-have installed extremely modern capital-intensive processing plants using process technologies matching up to the best international levels. On the basis of such plants, the countries in question have turned themselves within the space of only a few years into major exporters of industrial commodities, which they sell on highly competitive markets where the Latin American firms act as pricetakers, have little bargaining power, and have only small unit profit margins.
In the second case -that of assembly industries-the assembly plants are also extremely modern and close to the best international levels of the industry, operate in accordance with complex "just in time" production logistics, and are essentially designed to supply the United States market. In this case, the main comparative advantage is the low real wages paid in the countries of the region, which make it possible to successfully compete with Japan and South Korea in the United States domestic market.
In contrast with the above two cases, there has been a decline in the relative position occupied in manufacturing by industries producing labour-intensive final goods (footwear, clothing, etc.) and those that make intensive use of technological knowledge and new product design engineering to produce such items as capital goods, pharmaceutical and chemical inputs and scientific instruments. In the case of labour-intensive goods, the opening-up and deregulation of the region's economies have meant that they must compete with similar goods from countries where wages are much lower (such as China), while knowledge-intensive goods have not been able to compete in areas of production where technological obsolescence is rapid and goods have a short useful life but demand heavy outlays on technological research. At the international level, these industrial sectors have been rapidly incorporating both the use of microprocessors, digitalization and numerical control and new types of knowledge based on genetics and biotechnology: all fields where the relative backwardness of Latin American firms has become more marked in recent years, so that their international competitiveness has gone down even further.
The motor industry, for its part, has enjoyed special tariff and fiscal treatment both in the Southern Cone countries and those around the Gulf of Mexico. This industry has also made significant progress in technological modernization and has come to have greater relative weight within the production structure.
We have seen that the pattern of production specialization and the form of insertion in world markets for manufactures have favoured highly capital-intensive industries, such as those exploiting the natural comparative advantages of the region (its abundant forestry, fishery, oil, gas, mineral and tourist resources), or else This article forms part of the research project entitled"Growth, employment and equity. The impact of the economic reforms in Latin America and the Caribbean", carried out by ECLAC and by researchers from nine countries of the region and financed by the governments of the Netherlands and Sweden, the Canadian International Development Research Centre, and the Ford Foundation. 1 See Katz (1997) and Katz, Benavente, Crespi and Stumpo (1997). labour-intensive sectors which, as in the case of the assembly industries, reflect the global competitive strategies of some of the major transnational corporations which have decided to develop a big export platform in the area around the Gulf of Mexico. This "new" pattern of production and trade specialization has many pros and cons -for example, as regards the generation of new jobs and its impact on the external accounts of the economybut these will not be dealt with in particular in the present article.
The above-mentioned changes have been taking place side by side with equally complex changes in the morphology, behaviour and relative weight of the different branches of production within each individual economy. Profound changes are taking place both in the regulatory and institutional framework of each sector of production (including rights of ownership over natural resources, patent legislation, and labour laws) and in the sets of actors participating in the process of structural change. Many firms have moved out of the market, there have been innumerable purchases and mergers of enterprises, and those which have managed to survive have been undergoing marked changes in the organization and planning of their production, their market strategies, and their technological and international marketing capabilities. The new production organization models display less vertical integration (that is to say, they involve more local and international subcontracting) and they are more conditioned by the external environment, as many firms now work "on line" with their international technology suppliers and process licensors and hence make use of fewer local engineering efforts.
This process, which began to take shape in the 1980s, in the midst of the external debt crisis and the slowdown in domestic market-based growth, gathered momentum in the 1990s in line with the increasingly competitive climate in the countries of the region and with the consolidation of a new structure of relative prices in each economy. This structure may be considered as being closer to the "true" opportunity cost of the domestic resources used than the structure that prevailed during the import substitution period and, in this respect, less likely to favour the use of local technological capabilities.
This process led to a major change in the sources and nature of the technological changes that the various sectors of production were incorporating. Technological advances of outside origin and private expenditure on research and development came to predominate over domestic efforts. Whereas the import substitution model had promoted the local production of capital goods and the use of technologies and engineering services of domestic origin, the opening up of the economies to the exterior made imported capital goods cheaper and made it easier to obtain licences and technical assistance from abroad: a situation which became still more marked with the strengthening of intellectual property rights, which increased the propensity of the local agents of production to fill their needs with equipment and technology from the developed countries and the interest of foreign firms in licensing their products and production technologies.
As a result, foreign direct investment flows have significantly increased in the areas of both manufacturing and services and have been an important means of access to new technologies in the fields of products, processes and organization of production. Outstanding among the new foreign players who have entered on the regional scene in recent years are some big firms with extensive experience which were generally public enterprises in their home countries, where they operated in such fields as telecommunications, energy, transport, water supply, etc. Their incorporation into the local production environment has been accompanied by technological modernization processes and improvements in productivity, both in the areas in which they themselves operate and in the sectors using their services (i.e., upstream and downstream of their place in the production structure). On the other hand, the labour-saving bias implicit in the new technologies has become still more marked, thus influencing the industrial sector's growing difficulty in generating new jobs in line with the growth of the economically active population.
In addition to the foregoing, it may be noted that the external trade balance of the new manufacturing sector has been becoming increasingly negative because of the growing weight of imports of machinery and production equipment, vehicles, and items in the area of electromechanics and electronics, in contrast with the slower growth rate of exports of industrial commodities. This concludes our very brief description of past developments. We shall now see how this "new" structure of production has performed in terms of labour productivity, and especially, how it has performed in comparison with the developed world, using the United States as a "reference universe" against which to weigh the performance of the countries and industries of the region.
The ideal situation would be to work with indicators of total productivity: i.e., the whole set of production factors used in the economy. Because of the absence of data on gross capital formation at the level of industrial branches, however, we have opted to concentrate on what occurred in the area of labour productivity. The information presented here corresponds to nine countries of the region and 27 industrial branches, defined at the three-digit level of the International Standard Industrial Classification (ISIC) for the period from 1970 to 1996. We will give special attention to the 1990-1996 stage, since those years witnessed an increase in the efforts at external openness, deregulation and privatization of economic activities in the various countries of the region. We will begin at the aggregate level -that is to say, analysing the evolution of labour productivity for manufacturing as a whole in each country-and then go on to analyse the different sectoral situations in order to identify differences between the performance patterns of the different countries and industrial branches, as compared with the "reference universe".
As we shall see below, the data show that behaviour was heterogeneous both between countries and between branches of activity. Some countries and industrial branches show clear signs of coming closer to the labour productivity of the United States, whereas others have markedly lost ground.
In section II below we will present the basic estimators obtained in the course of this study, while in section III we will seek to find a possible explanation for what happened. This leads us to the study of the behaviour of the agents of production, the changes in this behaviour over time, and the historical and institutional context in which the agents have acted.
The current literature offers various different approaches to the study of the factors determining improvements in factor productivity. On the one hand, there are explanations of a neoclassical nature expressed through "growth accounting", based on the contributions of R. Solow and others in the 1950s (Solow, 1957) and liberally re-used by economists more recently in the context of modern growth theory (see for example Barro and Sala-i-Martin (1996) and Rommer (1986 and 1992) ).
In these authors, the analysis is based on conventional neoclassical assumptions of perfect information, fully specified generic production functions, "well-behaved" firms, equilibrium paths, perfectly competitive markets, and factors paid according to their marginal productivity.
In this type of conceptual framework, the explanation of how productivity grows with time is extremely stylized and does not allow of any differences of behaviour between firms in the same sector, does not offer any opportunity for the discussion of alternative business strategies in the context of a given set of exogenous data, and does not allow for the presence of market failures or different processes of accumulation of experience and learning by firms in a given branch of production. The model is an extremely simple specification of microeconomic behaviour, the operation of the markets, and the long-term growth of a given society. In this stylized version, historical and institutional variables play almost no part, except through their influence on relative factor prices (Katz and Kosacoff, 1998) . It is precisely this drastic simplification of real conditions, with the elimination of all market imperfections, of the uncertainty and asymmetrical information that can affect the behaviour of economic agents, and of the differences between generations as regards their propensity to save and consume (Solow, 1988) , which makes it desirable to add individual equilibrium forms of behaviour in order to obtain macroeconomic investment, production or consumption functions with which to describe the aggregate behaviour of the economy.
Modern studies on growth theory, however, incorporate the possibility of increasing returns to scale and externalities at the branch level, without this involving any contradictions with the basic logic of the competition model, since it is possible to continue assuming that each agent complies of his own free will with the basic requisites of the behaviour model, but there are also circumstances foreign to each particular agent to which the existence of increasing returns to scale and externalities may be attributed. Even so, the institutional complexities and the question of uncertainty underlying the behaviour of enterprises in terms of technology and innovation are still not properly identified by the theory, as shown in various recent studies by "evolutionist" authors such as Nelson (1997) .
However, in the course of the last two decades a number of economists (following a different analytical path from that referred to above) have tried to explore the issues of innovation and productivity in a different conceptual framework of a more classical and evolutionary nature (Nelson and Winter, 1982; Dosi (ed.), 1988; Freeman, 1994, and Metcalfe, 1997, among others) . These authors seek to explain improvements in productivity not only as the result of forms of behaviour that maximize equilibrium, but also as the consequence of a process of "natural selection" in which competition plays a crucial role. The success or failure of different enterprises, imperfect information, uncertainty, and differences in strategy between enterprises competing in the same market are central features of a long-term process of "purification" involving both "mutations" of an almost genetic nature (Nelson, 1997) and historical, cultural and institutional factors -genotypes and fenotypes, in Nelson's "biological" language-which shape the path of productivity growth over time. Here, growth is not seen as the result of equilibrium-based forms of behaviour but forms a "cultural construct" allowing of more Schumpeterian-type processes of "creative destruction" which, by definition, goes beyond the static Paretian framework of the conventional neoclassical model. The explanatory mechanism has a historical and institutional background, a basic substrate of uncertainty and market flaws, which does not fit into the neoclassical metaphor. Whereas the latter is firmly rooted in conventional price theory, the "evolutionary" analytical discourse has a large component of "cultural anthropology" which goes far beyond the ambit of our typical textbook microeconomics.
The entry and exit of firms from the market, mergers, changes in strategy by firms, and the gradual changes taking place in what we will call here the "sectoral competitive regime" are key elements for understanding the reasons why the average productivity of a sector of production improves over time. The historical and institutional context plays a central role, conditioning what the agents of production want to do, know how to do and can do, unlike the context of the neoclassical model, in which those agents always know everything they need to know and are perfectly aware of what they should do. In this latter context, forms of conduct are automatic responses to a given set of exogenous data. In the firstnamed context, however, they are "adaptative": that is to say, they are based on trial and error, and competition acts as a "selection mechanism" which rewards certain decisions and punishes others.
The present study comes within this latter analytical field and seeks to study the changes undergone by labour productivity in Latin American industry in the context of the structural changes and changes in patterns of specialization referred to earlier: that is to say, in the context of the changes towards industries processing natural resources, assembly industries, and sectors -such as the motor industry-which have managed to obtain preferential forms of treatment from the economic authorities which have protected them from the otherwise across-the-board openness of the economy to the exterior.
In particular, we are interested in analysing the evolution of labour productivity in industry in the 1990s and the differences registered in the various countries and industrial branches in this respect compared with the past: that is to say, compared with the import substitution stage.
Throughout this study, the analysis will be essentially at the meso-economic level, to which end we will examine a set of inter-temporal and cross-sectional estimates of industrial activity at the three-digit level of aggregation. This will enable us to offer a first explanatory hypothesis of what happened over the 1970-1996 period and of the rising trend in labour productivity in the region -although not in every one of the countries or every one of the industries-in the 1990s. We believe that although this analysis at the meso-economic level is useful and necessary, it is not of itself sufficient: it is only the first step in an explanatory chain which must necessarily be continued at the level of the individual firms, although for reasons of space this will not be possible in this study. It seems to us to be essential to progress towards a more complex and detailed level of explanation which will help us to understand, for example, the role played by various big domestic economic groups and also various transnational corporations in the different countries. Ultimately, this will enable us to understand the reasons for the different long-term performances of the countries of the region and the particular features of the process of restructuring of production which have been taking shape in each case after the recent efforts at greater external trade openness and market deregulation.
The sectors of production which have shown the greatest capacity to survive in this external openness process are those which come closest to the static comparative advantages of each economy, and also those which, through political lobbying, have secured special treatment from governments (such as the motor industry or assembly industries). In these sectors, levels of investment were maintained even against the background of the severe drop in aggregate investment in the 1980s. This led to the formation of a new pattern of production specialization and new forms of insertion in the world markets for manufactures which emphasize the production of highly standardized industrial commodities and a few branches of light industry (assembly activities) in which various transnational corporations have played a leading role as sources of the new product designs, new process technologies and international marketing channels which have allowed a number of countries of the region to compete on developed country markets.
Our explanatory hypothesis suggests that the new pattern of production specialization of the countries of the region has been determined by their static comparative advantages, the lingering effects of the industrial policies applied in the import substitution period and, finally, by the strategies of a few big transnational corporations which have decided to use a number of countries located around the Gulf of Mexico as export platforms to the United States market.
II
Evolution of labour productivity in Latin American industry, 1970-1996
This section gives estimates of the growth rates of Latin American labour productivity, first for the manufacturing sector as a whole in nine countries of the region, and then for 27 industrial branches (at the three-digit ISIC level) in five countries: Argentina, Brazil, Chile, Colombia and Mexico. In the calculations we will use the PADI 2 data base, which includes series for value added at current and constant prices, employment, wages paid, labour productivity (measured as value added per man/year), unit labour costs and gross unit margins, for the period from 1970 to 1996. On the basis of this information it is possible to make some previously non-existent comparisons of labour productivity between countries of the region and between them and the United States.
Labour productivity in the industrial sector
We will begin by presenting labour productivity indicators for the manufacturing sector as a whole in nine countries of the region and the United States, first covering the period from 1970 to 1996 and then the 1990-1996 stage, when there were clear indications of a significant speeding-up of the growth rate of the product per person employed in several of the countries examined. For the period as a whole (i.e., 1970-1996) , we see that only three countries of the region (Argentina, Colombia and Mexico) attained growth rates of labour productivity in industry higher than those registered in the United States manufacturing sector (table 1) .
This indicates that, although in absolute terms the distance is still large, the relative labour productivity gap in manufacturing between those three countries and the United States has tended to narrow: after starting in the 1970s from absolute levels which were only about 30% of average United States industrial labour productivity (even less in the case of Colombia), we see that by the end of the period Argentine industry had almost doubled its productivity, while Colombia and Mexico registered somewhat smaller but nevertheless significant improvements (table 2) .
Of the other countries studied, Brazil registered substantial improvements in the growth rate of labour productivity between 1990 and 1996, although it had made little progress in closing the relative labour productivity gap in the previous two decades. In the five remaining countries (Chile, Costa Rica, Jamaica, Peru and Uruguay) this gap has either remained more or less constant or even tended to widen. Although Chile doubled the growth rate of its industrial labour productivity after opening up its economy, its position over the period as a whole remained more or less static, without much change in comparison with its initial situation. Peru, Uruguay and Jamaica, for their part, clearly lost ground in terms of labour productivity compared with the United States.
Labour productivity by branches of manufacturing in Argentina, Brazil, Chile, Colombia and Mexico
The fact that the relative gap in manufacturing labour productivity narrowed somewhat in Argentina, Brazil, Colombia and Mexico at the aggregate level does not mean, of course, that the performance in this respect was the same in each and every one of their industrial branches. In order to analyse the differences in behaviour between industrial branches in greater detail for these five countries, we made identical estimates of their relative labour productivity compared with similar branches in the United States, at the three-digit level of the ISIC (table 3) . A coefficient greater than one indicates that the industrial branch in question tended to narrow the relative labour productivity gap with the corresponding branch in the United States between the base year (1976) and the last year in the series studied. It also gives an indication of the extent to which the gap was reduced. A coefficient of less than one indicates a relative setback in this field. As we can see, there is a great deal of heterogeneity both between branches in the same country and between countries.
This information shows us, for example, that in Argentina 12 branches displayed what we might call a "successful performance" which allowed them to significantly narrow the relative labour productivity gap with the United States. We consider as a "successful performance" a coefficient close to or greater than 2, which would give the branch in question a relative labour productivity indicator at the end of the period which was approximately double that of 1970. There were seven such branches in Brazil, five in Colombia, but only three in Chile.
If we look at particular branches rather than countries as a whole, we can see, for example, that in the case of branch 384 (transport equipment) Argentina and Colombia register large relative improvements in labour productivity, Brazil showed more modest gains, and Chile registered a clear setback. In branch 371 (iron and steel) Argentina, Colombia and Brazil register extremely pronounced improvements in their relative position (Argentina even surpassed average United States productivity at the end of the period), whereas although Chile and Mexico did make advances, these were much less spectacular than in the first three countries.
Behind each of these sectoral situations there is a particular market morphology, a specific regulatory and institutional situation, and different competition strategies between firms which make up what we will call a special "system of competition and innovation" for each sector and country. It is essential to understand how this system works in each country, and how it differs between countries and industrial branches, in order to gain an idea of how the Latin American production apparatus has been gradually restructured. Although such a study is outside the scope of this article, it is important to note that the results presented here should be complemented in the future with detailed studies of the various sectoral systems of competition and innovation in order to gain a better understanding of what has happened in Latin American industry in the last two decades.
The increase in the growth rate of labour productivity in the 1990s
Except in the case of Mexico, where the growth rate of labour productivity in the 1990s was lower than that of the 1970-1996 period as a whole, table 1 shows that there was a considerable increase in this growth rate in all the other countries studied, including the United States. However, the figures also reflect the growing inability of the industrial sector in the various Latin American countries to generate new jobs or even keep up the levels of employment registered at the beginning of the decade. We thus see that during the period from 1990 to 1996 there was a sharp drop in employment, in absolute terms, in Argentina, Brazil, Colombia and Uruguay. In all these cases, it is this decline in manufacturing employment, rather than any significant increase in the physical volume of production, which explains the marked rise in labour productivity in the region in recent years. Chile, which began its external openness process a good deal earlier than other Latin American countries and, when it did so, registered an increase in the number of bankruptcies of industrial firms and in the levels of open unemployment, represents an exception to this rule because in the 1990s, although it achieved (modest) improvements in labour productivity, these were not at the expense of employment. It might be assumed that this country is at a more advanced stage of its macroeconomic stabilization and structural reform programme, whereas the other countries are still at an earlier stage in the structural adjustment process and are thus suffering a stronger impact of the "destructive" forces described by Schumpeter. According to this line of reasoning, we might assume that when the level of macroeconomic uncertainty prevailing in those societies is reduced, together with a decline in interest rates and an increase in domestic saving and investment, part of the structural unemployment phenomenon will tend to correct itself, even though there will still be a certain degree of structural inability of the manufacturing sector to generate new jobs at the rate demanded by the growth in the economically active population.
After having thus analysed the evolution of labour productivity, in the next section we will set forth an explanatory hypothesis of what happened, involving an evolutionary dynamic of successive phases in the process of stabilization, structural reform and defensive and pro-active investments which occurred over time. The intra-sectoral restructuring process, through the entry and exit of firms in the market, and the change in the relative weight of the different branches of industry in manufacturing as a whole, are central elements in this explanatory hypothesis for the developments registered in the region in this field over the last two decades.
III
An explanatory hypothesis
The process we are about to describe consists of at least two different evolutionary dynamics which should be separated and distinguished from each other: on the one hand there is the dynamic inherent in each branch of industry, and on the other there is the dynamic for the structure as a whole. Both of these will be explored in this section. With regard to the first dynamic, it should be noted that the changes in a branch of production over time reflect i) the entry into the market of new enterprises which bring with them new technology; ii) the exit of older and relatively less efficient enterprises from the market, and iii) the improvement of those enterprises which remain in the market, through physical investments, organizational changes and other measures. Thus, in each branch of production, a process of selection takes place which causes some firms to gain ground, others to lose it, and some even to disappear altogether. With regard to the second dynamic, in addition to the foregoing there is a process of change in the relative weight of the different industrial activities in manufacturing as a whole, which may also be seen as a reflection of the different demand elasticities faced by the various production activities.
In other words, the intra-sectoral selection process among firms in the same line of production and the changes in the relative weight of the different industrial activities over time constitute the two structural components of the evolutionary dynamic we are about to describe. Let us now deal with these two matters separately.
The process of selection among firms within a given branch of production
Every branch of industry contains firms with different levels of production efficiency. The capital goods and organizational technologies used by different enterprises differ significantly, even between close competitors, thus leading to a very heterogeneous structure of unit production costs and levels of operating profitability within each branch. In practice, these differences are much more important than might be imagined from the standpoint of competitive balance, sometimes reaching ratios of 5:1 or even more. The reduction in tariffs associated with the external trade openness process and the increase in competition in markets due to the arrival of foreign firms have acted in the present case as an important selection mechanism, obliging local producers to adapt to a new and much more stringent form of competition. Firms have reacted with different degrees of effectiveness to this challenge, or in some cases have not reacted at all, so that many of them have languished even to the point of physically disappearing.
The above patterns of conduct have not been solely the result of the information available to each enterprise and its corresponding reactions but have also been influenced by the morphology and behaviour of the factor markets in which each enterprise has had to operate. The existence of market flaws and imperfect access to longterm finance and the technological know-how needed to carry out major operational changes at the enterprise level are traditional obstacles which help to understand why some firms have carried out successful processes of adaptation and others not, after the recent structural reforms in the Latin American countries.
The existence of imperfect markets and incomplete information undoubtedly presents firms with a much more complex challenge than in the simple models described in conventional textbooks. In a context of asymmetrical information and highly imperfect capital and technology markets, it is not necessarily the most inefficient firms that disappear from the market. On the contrary, it may well be -and indeed the empirical evidence proves this-that in a highly turbulent and uncertain macroeconomic situation enterprises whose strategies concentrate on short-term actions with a high speculative content may have a better chance of surviving the period of structural reforms.
In short, the process we are trying to describe involves a dynamic of change in industrial branches which is marked by the entry and exit of firms from the market, hostile takeovers, the relative success of some firms and the failure of others, against a background of market flaws and a dynamic of "creative destruction" which has not so far been addressed very much in the studies on the industrial development of the region.
Changes in the composition of industrial production
After having so far dealt with the dynamics of intrasectoral change, we will now turn to the changes in the relative weight of the different branches of industry in the aggregate product. Let us assume, for the sake of argument, that the manufacturing sector comprises only two such branches of industry. Let us assume, for example, that it consists of one capital-intensive branch processing natural resources and one metal products and machinery branch producing capital goods and consumer goods. In the initial situation, v and z describe the product per person employed and the capital per person in each of the two branches in question, while point d represents the corresponding weighted product. Let us now assume that between t0 and t1 the two branches grow at different rates, so that the indicators move to v' and z' respectively. The position of point d' will now depend on how much each branch has grown over its particular trajectory and also on the relative weight of each of them at the end of the period within the aggregate industrial product (figure 1).
When the situation is set forth in this way, it is not hard to see why the macroeconomic stabilization and structural reform programmes of the 1970s and 1980s had a highly differential impact on different sectors of production. The industries processing natural resources had little difficulty in turning over to export activities on a large scale by replacing their domestic sales with the export to world markets of widely used industrial commodities such as pulp and paper, iron and steel, aluminium, etc. In contrast, however, the branches in the metal products and machinery sector producing capital goods and consumer durables for the domestic market were simultaneously faced with a sharp drop in that market and a growing inflow of imported substitutes which now flooded local markets as a result of the reduction of tariffs. This has been the situation which has prevailed in the first phase of the external openness process in countries such as Argentina, Brazil, Chile and others, where local capital goods and consumer durables producers have had to simultaneously cope with a drop in domestic demand and a massive inflow of imported substitutes. It is this situation which leads, at the completion of the openness process, to a structure of production which is much more devoted to the processing of natural resources and is less specialized in the production of capital goods and consumer durables for the domestic market.
If we now take both these phenomena togetherthat is to say, on the one hand the intra-sectoral changes associated with the different capacities of adaptation of the firms in a given branch, and on the other the different rates of expansion of the branches as a function of the elasticity of demand and the growth rates they have achieved-we can visualize a complex evolutionary dynamic in which the macroeconomic, meso-economic and microeconomic aspects act together to condition the planning horizon of firms, their degree of uncertainty about the future, the regulatory framework, the demand conditions in which they operate, their access to factor markets, their real perception of what is going on in their economic and social environment, and the various flaws in the factor markets they must use. This interaction between the macroeconomic, meso-economic and microeconomic aspects in a context of macroeconomic turbulence and extremely imperfect production factor markets underlies the macroeconomic stabilization and structural reform programmes carried out in recent years in the countries of the region.
Each industrial branch and each firm metabolizes the changes in the system of incentives in a different way, as a function of its past history, its incomplete perception of what is going on, and its (imperfect) capacity to adapt to the new circumstances. Although the empirical information available on the above-mentioned set of variables is only fragmentary and is extremely dispersed, we will nevertheless try to present in the following pages various items of information which will help to reconstruct an evolutionary situation of the type described here. The available data show that the external openness processes have been accompanied, on the one hand, by an increase in the rate of disappearance of firms, and on the other, by the entry of new firms into the market which have brought with them more modern technologies which are a clear improvement on the average technological practices which had previously prevailed in the industries in question.
In Chile, the opening-up of the economy in the 1970s was associated with a marked increase in the rate of closure of firms. It is calculated that over 4,000 firms left the market between the second half of that decade and the early 1990s, especially in such branches of industry as textiles, clothing, footwear, and metal products and machinery industries such as consumer durables and capital goods (figure 2). These closures of firms were particularly numerous among medium-sized enterprises (by Chilean standards), but did not hit the smaller and larger firms so hard (Mizala, 1992) . The few studies available on this subject show that the closures of firms were not necessarily connected with indicators of operational efficiency: in a highly turbulent and uncertain macroeconomic situation speculative forms of conduct tended to prevail over attempts to rationalize production, so that the business successes or failures were not due to the presence or absence of organizational or technological excellence but, in many cases, to speculative forms of conduct on the financial level.
With regard to the entry of firms into the market, it is interesting to note, for example, that the restructuring of the vegetable oils industry in Argentina was associated with the entry of a new generation of production facilities of much larger scale and higher capital density per worker, where labour productivity was practically double that of the typical plants of the 1970s (table 4) . The industry is moving towards production processes of a chemical nature in which the technological and organizational know-how is very different from that of the old edible oil industry which existed in the country before. The changes are to be seen not only in the production technology used but also in the institutional base and system of competition prevailing in this branch. New actors and new forms of vertical integration both within the industry and towards collateral branches (transport, port silos, docks) form part of the sectoral restructuring process in this case (De Obschatko, 1996) . Several sectoral studies reveal similar patterns of disappearance and creation of jobs (Katz, 2000 and Katz (forthcoming) ).
In short, the empirical evidence strongly confirms the idea that the industrial restructuring process we are describing here is associated with the exit from the market of "marginal" firms (although in this case marginal does not necessarily mean more inefficient) and the entry of a new generation of industrial establishments closer to the general international level of the industry in question. These, by necessity, are much more capital-intensive, more labour-saving and more internationally competitive than the generation of industrial plants they are replacing.
Changes in the relative weight of the different industrial branches
As already noted in the introduction to this article, there has been an increase over time in the relative weight of the industrial branches which process natural resources (table 5) . This can be clearly seen from the table in question, which also shows how the group of traditional industries (footwear, clothing, wood products, furniture, textiles, printing, etc.) have contracted and lost ground in relative terms between 1970 and 1996. Finally, in the metal products and machinery branches we considered 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 Años Source: A. Mizala, 1992. Number of failures, 1975-1993 Years it necessary to separate the motor industry (which received special treatment in industrial policy) from the rest of the industries producing consumer durables and capital goods. In the case of the latter, the contraction or stagnation associated with the increased openness to external trade can clearly be seen in the various cases analysed. However, the rapid expansion of the motor industry in Argentina, Brazil, Colombia and Mexico in the 1990s more than offset the contraction in the rest of the metal products and machinery branch. Table 6 shows the relation between the relative labour productivity gap and employment in Argentina, Chile and Mexico. The blocks refer respectively to three-digit ISIC industrial branches which have reduced the relative labour productivity gap with the United States or have lost ground in that respect and at the same time have reduced or increased their level of employment. Weighing the various industrial sectors by their relative share in the industrial product at the end of the period studied, we see that in Argentina, for example, 70% of industry is located in the sub-group of branches which have gradually come closer to average United States productivity but have reduced their levels of employment in absolute terms. Only 20% of industry narrowed the relative gap with United States productivity yet at the same time generated additional jobs.
The labour productivity gap and employment
In contrast, in the case of Chile 12% of its manufacturing industry narrowed the productivity gap while reducing employment levels, but 33% did so in an expansionary manner which generated additional jobs. This undoubtedly reflects the markedly different structural characteristics between the two industrial restructuring processes. As suggested in earlier pages, it may be supposed that the differences between the two cases may be explained by the different phases of the macroeconomic adjustment process that the countries in question were passing through, with the Chilean case representing a situation of greater stability at the aggregate level in which fresh investment played a more significant role than in the case of Argentina.
The Mexican case would appear to come midway between these two situations. In Mexico, 37% of its industry narrowed the relative labour productivity gap with the United States while simultaneously generating new jobs, while 30% did so through restructuring processes which reduced the level of employment. Undoubtedly the assembly industries have acted as generators of fresh employment, whereas there have been dismissals of employees in the non-assembly sectors of Mexican industry.
The Argentine case is the most extreme of the three. In the last section of this article, when we examine some of the new structural problems that the region has to face as a result of the industrial restructuring process, we will show how the greater difficulty of the new industrial structure in generating new jobs is one of the main items on the new agenda of public policy issues that the governments of the region must now deal with. (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1970 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1990 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1996 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1970 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1990 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1996 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1970 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1990 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1996 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1970 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1990 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1996 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1970 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1990 (ISIC groups 321, 322, 323, 324, 331, 332, 342, 352, 361, 362, 369, 390). 1996 I a 15.6 14. Now that we have analysed various pieces of empirical evidence which complement our overview of the industrial restructuring process taking shape in Latin America, the final pages of this article will seek to give a broad picture of the situation and make a general assessment of possible weak points in the present industrialization model which make its long-term sustainability open to question. Employment and the foreign trade balance would appear to be the weakest points in this respect and are worthy of detailed analysis.
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Final reflections
This study seeks to make some progress towards the construction of a micro/macro explanatory hypothesis for the complex restructuring process currently being undergone by Latin American industry. The way in which the interplay between the macro, meso and micro levels conditions the growth path and structural transformation process of each industrial branch and industry as a whole has been little explored by economists and undoubtedly requires more work in terms of conceptualization and study. In this last section we will briefly address both these matters.
Some features of the micro/macro context underlying the industrial restructuring process in the region
We will begin by assuming that the conduct of firms in investment matters depends primarily, though not exclusively, on the opportunities and risks as perceived by each entrepreneur. This perception shapes their profit expectations and conditions their propensity to invest. We will assume, then, that it is the pursuit of profits (or avoidance of the loss of previous gains) which causes entrepreneurs to act, "defending" prior investments if this is economically feasible and/or embarking on new investment projects which will expand the production capacity they control. In a simple balanced competition model, three factors would influence the decisions of this type of entrepreneur: i) the present and expected future price of the product manufactured, ii) the present and expected future prices of the production factors needed for this, and iii) the amounts of factors needed per unit of production (in the light of the available technology).
Let us first consider a simplified situation: the firm manufactures a single homogeneous product, there are no imported substitutes, the factor markets are "well behaved", the firm possesses the necessary technology, and there is no macroeconomic uncertainty, as the economy operates in conditions of external and fiscal equilibrium. How does the replacement of an old plant with a new one take place in this type of context? In other words, what is the conceptual model based on conventional price theory that economists use to explain how to determine the optimum rate of births and deaths of firms and the replacement of one production technique by another one which is better (that is to say, one which can produce the same good at a lower unit cost)?
In the experimental conditions thus assumed, it is the market price of the product and the factor prices, together with the savings on factor use made possible by the new technologies, which determine the optimum rate of replacement of old plants and technologies by new ones. The arrival of a new firm (or a new technology) causes the market price of the product in question to go down, and when one of the existing firms is unable to cover its variable production costs with the sale price of its products it must necessarily leave the market.
Let us now consider how this stylized model of microeconomic behaviour would be affected if we admit the existence of factor market flaws, incomplete information available to the firm, volatility of the macroeconomic variables, and a specific regulatory and institutional framework for each sector which of itself affects the conduct of the entrepreneurs in addition to the possible effect of the economic variables. This exercise allows us to take account in our analysis of the effect that increased openness, deregulation and privatization have had on microeconomic conduct and on the restructuring path that Latin American industry has been following, in a context of market flaws and imperfect availability of information for the firms.
Casual observation suggests that there is a first period -which we will call Phase I of the macroeconomic stabilization and structural reform programme-in which there is, among other things: i) exchange rate devalua-tion, ii) rises in real interest rates, iii) a decline in the level of tariff protection, iv) a contraction in real wages, and v) elimination of price controls. All this involves a change in the structure of the "main" prices in the economy, with the ultimate objective of reducing the domestic absorption of goods and services in order to make it possible to achieve a new state of external and fiscal equilibrium. From the point of view of the individual firms, the above changes take the form of shifts and turns in their cost and demand curves (Katz and Vera, 1997) because, among other things, of declines in the import prices of goods that can take the place of those that they produce themselves, lower prices of the capital goods they use in their production, reductions in the real wages they have to pay their workers, and changes in the rates of interest they have to pay on their working capital. As well as taking account of these phenomena, which are due primarily to changes in the overall system of macroeconomic incentives prevailing in the society in question, entrepreneurs must also take account of data of a strictly sectoral nature which may or may not substantially alter the institutional context, in addition to changes in the macroeconomic variables. The strictly sectoral context is affected by such variables as the special tariff treatment that each sector may receive (as in the case of the motor industry, for example), promotional subsidies for particular geographical locations, rights of ownership of natural resources, export credits and insurance, etc.
The interaction between the macroeconomic and the sectoral levels means that, even when there is a generalized decline in aggregate investment, there may nevertheless be significant increases in investments in particular branches of industry, if strictly sectoral forces justify this.
The above changes set in motion a complex dynamic of death and disappearance of firms, takeovers, and the entry of new producers into the market. Business profit calculations are radically altered by the changes in relative prices and the fall in domestic demand (and increase in external demand) as a result of exchange rate devaluation. The increase in macroeconomic turbulence normally observed in Phase I of the stabilization programme means that the planning horizon of enterprises tends to be shortened and short-term investments tend to prevail over those connected with production and technology.
Not all macroeconomic stabilization programmes manage to restore the fiscal and external balance of the economy. When they do, the stabilization episode puts the economy on a new path of external and fiscal equilibrium, with a new structure of relative prices and income distribution, so that the country can enter on what we may call Phase II of the stabilization programme, in which there may be a gradual reduction in real interest rates, revitalization of domestic demand and a rise in the growth rate of the economy.
In many cases, however, the programmes are not successful in stabilizing the economy, and the adjustment programme fails to reduce the imbalance prevailing at the macroeconomic level. In such an event, the macroeconomic turbulence tends to get worse, most seriously affecting the behaviour of the individual economic actors. The imbalance in the public accounts increases, as does the State deficit, and unless external financial support is obtained in order to stabilize the fiscal accounts the government is obliged to resort to domestic indebtedness, thus further increasing the already high real interest rates prevailing in the economy and leading to an even greater contraction in the level of activity than that due to the initial adjustment.
In all cases, however, it is clear that the change in the system of macroeconomic incentives affects the profit calculations of each firm, thus setting in motion an intrasectoral restructuring process of the type described earlier.
In Phase I, in line with the changes in the system of macroeconomic policies, first of all domestic demand contracts and somewhat later -since it is necessary to establish the necessary import channels-imported substitutes arrive on the domestic market at lower local prices than many domestic firms are able to offer. Some of the latter are thus faced with imminent physical disappearance: an effect which is further accentuated by the tariff reductions that also form part of the macroeconomic stabilization programme.
In Phase II, under the structural adjustment programme, domestic interest rates tend to go down and domestic demand and public and private investment gradually recover, thus improving the potential profitability of investing in new installed capacity. New production plants thus appear which use more modern technology and are more capital-intensive.
It may be intuitively perceived that during the sequence in question two processes are simultaneously at work -an intra-sectoral restructuring process and another of an inter-sectoral nature-and resources move to the activities with the highest rates of profitability in the new relative price structure that prevails in the economy. Industrial sectors making intensive use of natural resources tend to gain ground, since they are engaged primarily in export activities and are benefited by the exchange rate devaluation. In addition, some other industrial branches also gain ground because they have managed to obtain special treatment under the prevailing economic policy and thus do not have to adapt to the general conditions of greater external trade openness. The economy thus moves in the direction of greater capital-intensity in the various production activities and greater incorporation of labour-saving technologies.
The empirical information presented earlier suggests that over the last two decades the region has indeed gone through a process of intra-sectoral and inter-sectoral change of this type. Some firms have disappeared, while other new firms have entered the market which are much more capital-intensive and are closer to the international "state of the art". The production structure has tended to move towards the exploitation of natural comparative advantages, and sectors which enjoy relatively privileged regulatory frameworks (the motor industry) or non-tradeable service activities have managed to maintain or even increase their relative shares of the manufacturing product.
Can this process of restructuring and modernization of production be maintained over time? There are two points which stand out in this respect and give rise to some doubts as to whether the answer to this question can be affirmative. The first is the capacity of the industrial sector to generate new jobs at the rate demanded by the growth of the economically active population; the second is the endemic deterioration of the external trade balance, which seems to be associated with the new structure of production and the pattern of specialization in international trade that the countries of the region have been adopting. In both these cases there are serious grounds for doubt regarding the answer. The stylized facts analysed earlier in this article clearly show that one of the main problems in the new industrialization model is its low capacity to generate employment. Although it is true that this problem is to some extent exaggerated, because subcontracting and the new tendencies towards less vertical integration of production processes give rather a false idea of the true effects of the labour-saving aspects of the new technologies in organization of labour, there can be no doubt that computerized production, based on numerical control and"real time" operation of production facilities, does lead to the elimination of production line workers and administrative personnel previously employed in the planning and organization of work. This is also furthered by the relatively lower cost of capital goods and the rapid spread of information technology, which explain the growing use in recent years of computers, data transmission equipment, etc.
In line with the explanatory hypothesis presented earlier in this article, it could be concluded that the trend towards less use of labour would tend to be concentrated in Phase I of the macroeconomic stabilization and structural reform programmes, whereas in Phase II -with the increase in the rate of domestic saving, the revitalization of business ventures and the appearance of many new investments-there should be a renewed tendency towards increased demand for labour, especially in the case of human resources skilled in computer-based production technologies.
It would appear to be this process of successful macroeconomic stabilization and the renewed spirit of enterprise among entrepreneurs which enabled the Chilean economy to overcome the high indices of unemployment and closure of factories registered in the second half of the 1970s and first half of the 1980s. This reading of the process suggests the existence of endogenous micro/macro forces capable of partly correcting the structural unemployment phenomena associated with Phase I of the new technological paradigm being experienced by the countries of the region. These forces, however, only seem to operate in the long term, and only when there are sustained successes in terms of macroeconomic stability and recovery of growth and investment rates.
Another problem which is a source of concern is connected with the growing manufacturing trade deficit registered by the countries of the region.
b) Towards a chronic trade deficit?
We will now deal with some points of interest regarding the external trade balance for industrial products (table  7) . The data show, first, that the negative external trade balance has been growing over time, and second, that this is closely connected with the industrial restructuring process and the new form of insertion in international trade which became established in the 1990s. The negative trade balances tend to accumulate in the metal products and machinery branches producing capital goods, agricultural machinery, consumer durables and scientific instruments (in table 7 these appear as Group I). More recently, negative balances have also begun to be registered in the Group II branches engaged in the production of vehicles and transport equipment. After having registered positive trade balances in Brazil and Mexico in the early 1990s, the recent import boom has turned the balance into a heavy deficit. In Argentina and Colombia it was never possible to reverse the negative trade balance, in spite of the expansion of the sector in recent years and the improvement in relative productivity achieved by it in the 1990s.
On the other hand, it may be seen from table 7 that in the case of Argentina, Uruguay, Chile and Brazil, which are important exporters of foodstuffs to markets inside and outside the region, positive trade balances tend to build up in the branches making up Group III. Colombia, however, and even more so Mexico are net importers of food. Finally, in Group IV, Chile and Brazil have net trade surpluses in the field of widely used industrial commodities. Taking into account the systematic nature of the situation described, we may assert in conclusion that the new industrialization model involves a clear pattern of production specialization and international insertion in the fields of the processing of natural resources and the production of foodstuffs and industrial commodities with little local value added, while the model also involves growing dependence on the exterior in the fields of production machinery and equipment, scientific instruments and capital goods in general. Although decades have passed since ECLAC drew attention to the possible fragility of a pattern of production specialization and international insertion of this type, and although we know today that the production of both foodstuffs and industrial commodities can incorporate on a large scale the new technologies arising in such fields as genetics, biotechnology and mineralogy, the long-term pattern that seems to exist behind the figures presented here raises serious doubts about the possibility that the economies of the region can maintain an external balance when their industrial activities register growing trade deficits in the fields of metal products and machinery and capital goods.
Will this be a new Achilles' Heel that production and technological development policies will have to deal with in the medium and long term? All that we can say is that so far this problem has received little attention, and a new, forward-looking debate is needed if we are to gain a better understanding of the long-term sustainability of the external trade openness and economic deregulation programmes undertaken in recent years by a number of countries of the region. 
